The use of membrane filters for the collection and enumeration of bacteria is well established. The essential apparatus and procedures have been described by Goetz and Tsuneishi (1951) and Clark et al. (1951) .
One of the more significant aspects of membrane filter usage has been the collection of all of the bacteria present in a test sample (Kabler and Clark, 1952) . This has increased the likelihood of recognizing the presence of small numbers of bacteria which might otherwise fail to be detected (Shipe and Cameron, 1954) .
The successful application of the use of membrane filters to the detection of bacteria suggested that a similar advantage for the detection of virus might be realized by the use of suitable filters. A search of the literature failed to show examples of the use of membrane filters for the separation and recovery of viruses from sources in nature.
The present study was initiated to explore the possible extension of the principle of membrane filter usage to the recovery of virus from an aqueous source. The filter apparatus used was designed for positive pressure filtration and was obtained from the Carl Schleicher and Schuell Company (MD 50-15, 25-ml capacity). The filter holder accepted either 47-or 50-mm filter membranes. It was sterilized (without membranes) by autoclaving at 121 C for 15 min. Positive pressure was supplied from a tank of compressed nitrogen gas. The maximal pressure used at any time was 200 psi.
MATERIALS
The virus used in the study was influenza, A/PR8/34 (American Type Culture Collection). Virus retention was studied by passing influenza virus solutions through membrane filters under positive pressure. Following filtration the membranes were reduced to a pulp using sterile mortar and pestle, resuspended, and examined for virus. The extent of virus retention was measured by hemagglutination tests (HA) and chick embryo infectivity titrations (ID5o). Recovery of virus from suspensions containing a mixture of bacteria and virus was examined in the same way indicated above with. one exception. Suspensions were first passed through a bacteria-retaining membrane (Millipore HA), the filtrate collected aseptically, and then passed through a virus-retaining membrane.
A few clinical specimens from cases of suspected influenza were obtained for virus isolation. These specimens were treated as indicated for bacteria-virus mixtures. The final membrane suspension was inoculated into monkey kidney monolayers. One milliliter was added to the monolayers and the tubes rotated for 2 or 3 hr at 37 C. The supernatant fluid was then discarded and 1 ml of maintenance medium containing antibiotics added. The cultures were examined periodically for cytopathogenic effects (CPE) and hemadsorption tests (Vogel and Shelokov, 1957) were conducted at 5 and 10 days following inoculation. All tubes showing positive hemadsorption were set aside for passage and hemadsorption-inhibition tests were per-formed on second-third passage inocula. The method of Shelokov, Vogel, and Chi (1958) The metal construction of the filter apparatus offered the possibility of a toxic effect exerted by the metal in contact with virus-containing solutions during the course of filtration. This possibility was investigated by allowing a virus suspension to remain in contact with the metal surfaces of the filter apparatus for 2 to 4 hr, then examining the suspension for evidence of virucidal activity. No evidence of a toxic effect could be demonstrated with influenza virus.
The time required for filtration could be decreased appreciably by the use of Celite analytical filter aid. Celite was added to the virus suspension immediately before filtration. Filtration was rapid and virus retention by the membranes remained unaffected with one important exception. The virus recovered was distributed between the Celite layer and membrane. In fact as much and sometimes more virus was found associated with the Celite. The use of Celite greatly Monkey kidney monolayers were used in both procedures. In the conventional method, 1 ml of inoculum was added directly to the tissue culture, whereas in the membrane filter procedure the sample was collected on a virus-retaining membrane after first being passed through a bacteria-retaining membrane. The virus-retaining membrane was pulped, centrifuged lightly, and the supernatants inoculated into the tissue culture. The results are given in Table 3 .
The membrane filter procedure contributed one more positive isolation than the conventional method. Since the number of analyses was inadequate for purposes of a comparison of the relative efficiency of the two methods, no conclusions are offered. The results did show, however, that monolayers treated with membrane filter-processed inocula were free from the contamination and toxic effects which occurred with conventional method inocula. On the basis of the data shown in Table 3 , the results obtained with the membrane filter-treated specimens were at least in agreement with those obtained for the conventional method. These results seemed to justify a more searching examination of the use of membrane filters for diagnostic purposes. The hemadsorbing viruses were identified by hemadsorption-inhibition tests as influenza A2 strains. Serological examinations of paired serum samples from the patients concerned showed 4-to 6-fold increases in complement fixing antibody titer only with influenza A2 antigen. The successful isolation of Asian influenza strains indicated a potential application of the technic to diagnostic purposes. The freedom from bacterial contaminants and toxic effects, shown by membrane filtertreated inocula, offer distinct advantages where tissue culture methods are involved.
